Supplemental Material and Methods

Quantification of calbindin intensity

The intensity of immunohistological staining for calbindin was determined in the area of
intrafusal fibers using ImagedJ software 1.46j, and expressed as integrated density per
intrafusal fiber. Data were gathered from sections using 15-20 muscle spindles/animal,

4 to 8 animals per genotype. Data are plotted as meantSEM.

Analysis of g-ratio

The inner (axon) and outer (axon+myelin) perimeter of 125 to 275 myelinated axons
were determined from electron microscopy pictures of sciatic nerves from P12
(co-IlgNrg1 strain) or P180 (coErbB2 and Bacel1” strains) animals, expressed as

mean+SEM (coErbB2, Bace1™) or plotted against axon diameter (Fig. S5C).



Supplemental Figure legends

Figure S1 Quantification of motor coordination defects

(A-C) The deviation from the ideal homolateral (A) and homolog (B,C) coordination
value (0.5) was plotted for the different mutants. (A) Ly2811376-treated, co-IgNrg1 and
Bace1” mice show significantly increased deficits in homolateral coordination compared
to control animals. (B,C) Only co-lgNrg1 mice show significantly altered homolog

coordination that is more pronounced on hindlimb than forelimb level.

Figure S2 Inhibition of Bace1 in the adult mouse

(A) Performance of Bace1” and coErbB2 (Krox20°®*ErbB2"*"*) mutants compared to
their respective littermates in the inverted grid test. coErbB2 and Bace1™ mice display
hypomyelination of peripheral nerves (g-ratios, P180: control, Bace1” and coErbB2:
0.68+0.01, 0.75+£0.01 and 0.80%0.01, respectively). However, in contrast to Bace1”
mutants the grip ability of coErbB2 mice is unaffected. (B) Representative walking
patterns of coErbB2 mutants and their littermates. (C,D) Homolateral (C) and homolog
(D) coupling values for the movements of control (inner circle) and coErbB2
(outer circle) mice. Bace1” mice (middle circle) are included for comparison.

+/+

(E) 3D reconstruction of the tibialis anterior muscle from Bace1**, Bace1*" and Bace1™
animals treated with the Bace1 inhibitor Ly2811376. White lines indicate the muscle

spindles. Scale Bar: 1.5 mm (E).

Figure S3 Nrg1 isotypes and schematic display of mutant alleles

(A) Schematic representation of Nrg1 isotypes. The amino-terminal part of the EGF
domain of Nrg1 proteins is constant, while their carboxy-terminal sequence varies due to
alternative splicing of the corresponding transcripts. Six distinct isotypes (from top
to bottom, a1/2, B1-4) were described in mice. (B) Schematic display of IgNrg1"* and

1"% alleles before and after cre-mediated recombination. IgNrg1™*: LoxP

Nrg
sequences (green arrowheads) were inserted upstream and downstream of the exon
encoding the 1g2 domain (exon 4; ENSEMBL database). Cre-mediated recombination

removes exon 4, introducing a frameshift in all IgNrg1 mRNAs. Nrg7™*: LoxP



sequences were inserted upstream and downstream of exons encoding the a, $ and
isotype 3 of the EGF domain of Nrg1 (exon 9-11, ENSEMBL database). Cre-mediated
recombination prevents transcription of sequences encoding a complete EGF domain,

and introduces frameshifts that result in the early termination of all Nrg1 mRNAs.

Figure S4 Nrg1 isoforms and muscle spindles in IgNrg1 mutants

(A) Quantification (QPCR) of the transcripts encoding CRD and IgNrg1 isoforms in DRG
neurons from control, IgNrg1%™*, co-IgNrg1 and IgNrg181°¥ mutants at P0. (B) Aberrant
curled tail posture (top) and immunohistological analyses of the bicipital tail muscle
(bottom) from co-IgNrg1 animals and their littermates. Immunohistology was performed
using antibodies directed against Egr3, NF200 and collagen IV to detect the muscle
spindle. Note the scarcity of (Egr3”) muscle spindles (arrowheads) in co-IgNrg1 animals

compared to their littermates. Scale bar: 50 ym (B).

Figure S5 Muscle spindle morphology at birth and effect of co-lgNrg1 on myelination

(A) Immunohistological analysis of muscle spindles in newborn mice of indicated
genotypes (Bace1™ is abbreviated as B17). Intrafusal fibers express Egr3. The nascent
capsule displays a pronounced collagen IV staining, and contacting sensory fibers are
NF200*. (B,C) Electron microscopy pictures of transversal sections (B) and g-ratio
distribution (C) of sciatic nerves obtained from control and co-IgNrg1 mice at P12.

Orange symbols indicate axons of matching diameters. Scale bar: 10 ym (A).

Figure S6 Calbindin and S100 expression in intrafusal fibers depends on IgNrg1 dosage
(A) Quantification of the intensity of calbindin staining in intrafusal fibers in mice with the
indicated genotypes. (B) Immunohistological staining of adult (P30) muscle spindles
from hindlimbs of mice with the indicated genotypes. NF200-positive sensory afferents
are present in all genotypes. Capsule, terminal Schwann cells and intrafusal fibers
express S100. Note that, similar to calbindin, the intensity of S100 staining in intrafusal

fibers depends on the IgNrg1 dose. Scale bar: 20 um (B).

Figure S7 Video of coTxNrg1 and control mice walking on a beam



The video was slowed down from 25 fps to 10 fps to ease visualization. Left and Right
steps are indicated in the top part of the video, following this notation: correct step (+),

missed step (X), hopping movement (h).

Supplemental table | Primer pairs used for gPCR experiments

The sequences of primers used for quantification of Nrg1 isoforms and subtypes
analysis are listed. The primers recognize sequences encoding particular domains
(EGF variants, CRD, Ig2, TM), as indicated (cf. Falls, 2003). Some primers recognize
sequences located on 2 exons; in these primers, sequences corresponding to the

5’ exon are shown in italics.

Supplemental table Il Statistical analysis of muscle spindle numbers
Analyzed were the results of the quantification shown in Fig. 5A on hindlimbs of
newborn mice. The significance of differences was determined using unpaired Student’s

t-test.
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Fig. S3
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Fig. S4
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Fig. S5

A Egr3 NF200 collagen IV
Control B1-- IgNrg14+
£

107 I 8 Control
0.9 it . Boo-igNrg

inner axon diameter (um)



Fig. S6

X
*
*
x|
[2]
c
x
*
*
L3
*
*
(2]
c
O unu o . o uw o uv o
O M OANOMLW N
AN ™ v« v«

_—

|0J3U09D 9,) Jaql} [esnjeiul
Jad Kyisuajul uipuigies

<

S$100

DAPI

S$100

|oJ3uo)

«w1BINB|.. a0eg

LBUNBI-02

ol g LBINB]



.09 OVOOVOOILOVVYOLIOIODLL VOLO1VOOL190190019191 HAdvo
0,89 OV.1VYOVYOOIVILOIL1D099 0119VIOVII9IIIVIVIILD upoe-ejaq
.96 O109VVOVIOL OYVOVLIOOLDD #4937 -eleq 493 001909VVVIVVYOLVVYOIL bl veleq
.98 O109OVVOVIOL VIOOVOOLOY € 4937 -eleq 493 VOVVOLVYVOIL1O9VOVILOV 4 €ejeq
0,89 O109OVVOVLIOL 110900100 ¢ 493 -€1eq 493 001909VVVYOVVYILVVYOOLLD bl zejeq -6j
.96 O109OVVOVIOL LO091VOVVYOD | 493 -eleq 493 VOVVOLVYVOOLLODVOVILOY bl Leyeq
.98 O0VOLVYOIVVIOOLLLIIDVIOD Bleq 493 0001909VVVIOVVYOLVVYOILLD 4 ejeq

....... 0.6 | LI999II0I11 11090010 493 -eude 403, OOVOLVOLOWWYOOLOIVIVI 281 |  geude
0,96 9111999110111 1091VOVY L 493 -eyde 493 VVOOLOIVIVIVVYOVOOLOLOV Zbl leydje -6
.98 OVOO1VVO19OVIIOLO91101VO eydie 493 10001909V VVOVVYILVVYO zbl eydje

Y OL00OVIOVOLOLIVIOVO0D  UBWODWL | VYOOIOIVIVIVYOVOOLOLOWOL I eroqreydie -6
.96 OL1000VLOVILOLIVVIOVOODL utewop AL 9001VvO10199101191090 add LBIN-q¥D
.09 O0VOLOLIDDL1191191VID urewop N1 VOVLOL1O9VIOI99D1IVVLIOD Bleq 493 ejog-LBIN

aouanbag uox3 aouanbag uox3
o1 Buljeauuy jobie]

Jawd asi1andy

Jawid piemio

sjuswiiadxa YOdb 104 pasn siied jswild | ajqe} jeyuawdjddng



o b LBIND]

XX¥ XXX XXX su XXX FX¥ _Ladeg
0000 - - - - 5 robgIBINGI
000°0 0000 * xxx xxx xxx LBINBI-02
100°0 0000 ¥10'0 x - - wawum_w !
€18'0 000'0 000'0 1100 . xx ~1aoeg
1000 0000 000'0 000'0 £10'0 s v bPINBI
0000 1000 000°0 000'0 000'0 2000 [013u09

5.%%&9 rob9LBINBI | BINBI-02 5”Humm | _ieceg  , IBINBI  jonuog

-

slaquinu ajpuids sjoshwi jo sisAjeue |eonsiiels || ajqe} jeyuswajddng



